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APPARATUS FOR EXPLOSIVE APPLICATION OF
COATINGS

This is a division of apphcatlon Ser No. 788,925, filed
Apr. 19, 1977. |

FIELD OF THE INVENTION

The invention relates to equipment using the effect of
detonation of gases and, In particular, to an apparatus
for exploston application of coatings by atomizing pul-
verulent coating materials with combustlon products of
an explosive mixture.

The present invention may be most advantageously
used for application of coatings using finely commi-

2

This energy is transmitted to the particles of pulveru-

- lent coating material suspended in the gas flow so that
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nuted powders of materials on the basis of refractory

compounds, such as tungsten, chromium and molybde-
num carbides.

DESCRIPTION OF THE PRIOR ART

Known in the art are apparatus for explosive applica-
tion of coatings comprising an explosion chamber made
in the form of a tube closed at one end and accommo-
dating at least one spark plug and communicating with
a chamber for preparation of explosive mixture and
with a batcher for metering pulverulent coating mate-
rial. The batcher meters the coating material via a mix-
ing chamber of the batcher which communicates with a
hopper via a passage accommodating a device for con-
trolling the cross-sectional area of the passage, the mix-
ing chamber having a jet nozzle for positively feeding
pulverulent coating material to the explosion chamber.

The explosion chamber of the apparatus of the above-
described type comprises a calibrated cylindrical tube,
the length and diameter of the tube being selected based
on the conditions sufficient for initiation and propaga-
tion of a detonation wave in the chamber as a result of
an exploston of explosive mixture. The detonation wave
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has a high pressure and temperature and propagates at a 4,

constant velocity which is the maximum possible for

given exploswe and conditions and is as high as 2-4
km/s. | |
The chamber for preparation of explosive mixture is

provided with valves incorporated in the walls thereof 45

for admitting to the inner space thereof components of
the explosive mixture: fuel gas, an oxidizer and neutral
purging gas.

The apparatus is prowded Wlth an ¢lectronic control
unit, |

Following the command from the control unit, the
valves of the chamber for preparation of explosive mix-
ture are opened in a predetermined sequence, and the
explosive mixture formed in the mixing space of this
chamber is fed to the explosion chamber to which a
pulverulent coating material i1s concurrently fed from
the mixing chamber of the batcher. Then the chamber
for preparation of explosive mixture is purged with a
neutral gas, and the explosive mixture is detonated by
means of the spark plug in the explosion chamber.

As a result of the detonation of the explosive mixture
there are provided a high pressure and temperature in

50

55

the explosion chamber, and an intensive release of gas-

eous explosion products occurs which are strongly
compressed at the moment of detonatton and constitute
the physical agents the conversion of which results in an
instantaneous transformation of potential energy of the
~ explosive mixture into kinetic energy of moving gases.

65

the particles are heated, their motion is accelerated and
they short out from the open end of the explosion cham-
ber to form a coating on the surface of a workpiece
placed in face of the chamber.

The main disadvantage of such apparatus for explo-

- sive application of coatings is that, when using very fine

pulverulent coating materials, the material is self-com-
pacted in the hopper thus resulting in a non-uniform
supply of the powder to the mixing chamber of the
batcher and therefrom to the explosion chamber. Thus
the cyclic feeding of pulverulent coating material is
interrupted and the quality of the coating as a whole IS
impaired.

In addition to the disadvantages of known apparatus
of the above-described type, by virtue of the peculiar
nature of the process of explosive coating application,
backward detonation waves propagate uniformly in all
directions thus requiring additional structural and pro-
cessing measures for protecting the assemblies of the
apparatus, as well as the pulverulent coating material,
against the action of the elevated pressure and tempera-
ture lmposed by back impacts.

The experience of operation of the conventional ap-
paratus shows that particular attention aimed at improv-
ing the reliability of operation and obtaining uniform
high-grade coatings should be given to the means pro-
viding cyclic feeding of a batch of pulverulent coating
material to a strictly definite zone of the explosion
chamber, as well as to the measures enabling more com-
plete mixing of the explosive mixture and the pulveru-
lent coating material. That 1s, it is required that particles
of the material be uniformly distributed over the flow of
explosion products and occupy the smallest possible
compact portion extending lengthwise of the explos:on
chamber. '

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide an appara-
tus for explosive application of coatings having a con-
struction of assemblies which enables cyclic feeding of
batches of pulverulent coating material to the explosion
chamber and reliable protection of the apparatus assem-
blies against the action of high pressure and temperature
upon popping-back of a detonation wave from the ex-
plosion chamber, thereby improving the quality of coat-

ings and ensuring reliable operation of the apparatus as

a whole.

This and other objects are accomplished by an appa-— |
ratus for explosive application of coatings, wherein an
exploston chamber comprises a tube closed at one end,
accommodates at least one spark plug and communi-
cates with a chamber for preparation of explosive mix-
ture and with a batcher for pulverulent coating mate-
rial. The batcher includes a mixing chamber communi-
cating with a hopper via a passage accomodating a
device for controlling the cross-section of the passage,
the mixing chamber having a jet nozzle for positively
feeding pulverulent coating material to the explosion
chamber. According to the invention, there is provided
a partition wall of a gas-permeable material mounted
within the hopper in equally spaced relation to the walls
thereof to define an annular space communicating with
a compressed gas source. A non-return valve is
mounted in the passage in the portion thereof connected
to the hooper to close the passage upon popping-back
from the explosion chamber.
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This construction enables the elimination of self-com-
paction of pulverulent coating material in the hopper,
especially when very fine powders are used, because
under the action of compressed gas fed to the hopper
space through the gas-permeable partition wall, “fluid-

ization” of the pulverulent coating material takes place,
thus facilitating its unobstructed flow into the batcher
passage and further to the mixing chamber, thereby

improving the reliability of cyclic batching of pulveru-
lent coating material to obtain a better quality of coating
application. - |

Further, the pmwsmn of the non-return valve in the
portion of the batcher passage connected to the hopper
protects the hopper against penetration of an explosion
wave therein upon back impact from the explosion
chamber.

This is especially important when using very fine
powders as the coating material which may be easily
expelled from the hopper by the explosion wave.

All the above-mentioned features permit making the
operation of the apparatus more reliable, productive
and effective. |

The batcher housing is preferably transversally spht
at the portion corresponding. to the connection of the
passage to the hopper. The non-return valve preferably
comprises a flexible diaphragm clamped between the
parts of the split housing and has a through hole which
is coaxial with the passage and interconnects the pas-
sage with a space below the hopper bottom. The bottom
of the hopper has through holes arranged over the pe-
riphery thereof for passage of pulverulent coating mate-
rial and is provided with a conical projection opposite
to the diaphragm hole which forms a seat closing the
diaphragm hole upon bending of the dlaphragm at the
moment of back impact. |

This construction simplifies and accelerates the as-
sembly of the hopper and batcher in the manufacture

and maintenance of the apparatus, and the provision of

the split housing facilitates the access to the diaphragm
of the non-return valve and to the device for controlling
the cross-sectional-area of the passage disposed below
the diaphragm in the batcher passage for inspection,
cleaning and repairr.

It should be noted that the provision of the seat of the
non-return valve on the lower surface of the hopper
bottom enables more reliable closure of the diaphragm
hole, thereby preventing gases from breaking-through
into the hopper upon back impact from the explosion
chamber.

- The hopper may accommodate a coaxial pipe of a
gas-permeable material having an upper end extending
through an opening in the hopper cover and communi-
cating with a source of compressed gas, the lower end
of the pipe bearing against the conical projection of the
hopper bottom and having holes equally spaced over
the periphery of the pipe for passage of gas to the
hopper, the axes of the hole extendmg at the same angle
to the hopper bottom. | .

This construction enables an additional lmprovement
of fluidity of pulverulent coating material at the point of
its entrance to the batcher passage and, at the same time,
a positive feeding of the material to the jet nozzle of the
mixing chamber of the batcher.

The device for contro]llng the cross-sectzonal area of
the batcher passage i1s peferably made of a pipe of a
flexible material coaxial with the passage and an adjust-
ing rod and an electromagnetic valve mounted on either
side of the pipe coaxially with each other and cooperat-
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ing with the plpe io control the Cross- sectlonal area
thereof. S . |
The provision of the ad_]ustmg rod and electromag-
netic valve enable an accurate control of the cross-sec-
tional area of the flexible pipe and, consequently of the

batcher passage, thereby ensuring accurate metenng of
the pulverulent coating material.
Furthermore, the electromagnetic valve enables the

control of the feeding of batches of powder to the ex-
plosion chamber and, if necessary, it completely closes
the pipe to guarantee the interruption of the material
supply. -

In accordance w:th one embodiment of the invention,
the mixing chamber of the batcher communicates with
the explosion chamber via an inlet pipe having one end
disposed within the through axial hole of the closed end
of the explostion chamber. .=

This construction provides optlmum condltlons for
feeding pulverulent coating material to the explosion
chamber and for the formation therein of a uniform
two-phase flow of explosive mixture and powder,
thereby facilitating an improvement of the quality of
coating application. -

The above-described connection of the mmng cham-
ber of the batcher to the explosion chamber 1s prefera-
bly used in small-sized apparatus with an axial feeding
of pulverulent coating material which are designed for
explosive application of coatmgs preferab]y of pulveru-
lents of the same materials.

In accordance with another embodlment of the in-
vention, the explosion chamber is made composite
lengthwise thereof and consists of two telescomcal]y
interconnected parts of which the terminal part is ar-
ranged outside and partially encloses the second part
which accommodates a 5park plug and terminates in a
jet nozzle. An inner space is defined therebetween and
the zone of interconnection of the parts of the explosmn
chamber is surrounded by an annualar casing which
defines, in combination with the terminal part, a Space
ccmmumcatmg with said inner space and with the mix-
ing chamber of the batcher. | R

The provision of the composite explosion chamber
consisting of two telescopically interconnected parts
defining a space in the zone of their interconnection
enables the constant volume of explosive mixture re-
quired for explusion of powder from the explosion
chamber to be maintained, as well as a strictly deter-
mined acceleration portion at which the energy of flow
of explosion products is transmitted to the particles of
the coating material. It is also one of the important
factors influencing the provision of uniform coatings
having high performance capacity. - |

- The arrangement of the open-ended part of the explo-
sion chamber outside of the inner part thereof which
terminates in the jet nozzle enables a considerable in-
crease in the velocity of flow of explosion products at
the outlet of the jet nozzle and provides for an inflow of
powder from the batcher due to reduced pressure estab-
lished at the end of the jet nozzle, thereby utilizing the
energy of the flow of explosion products for transport-
ing pulverulent coatmg mate:rlal to the explomon cham-
ber. . o | » .

The provision of the annular casmg communicating,
on one side, with the batcher and, on the other side,
with the space accommodating the jet nozzle, enables a
preliminary charging of the powder with relatively
small dimensions of the explosion chamber and, which
iIs most important, protection of the-batcher against
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eventual back impacts and break-through of flame
therein, thereby providing for high reliability of the
apparatus in operation.

The casing space preferably communicates with the
inner space of the terminal part of the explosion cham-
ber via passages provided in the walls of the terminal
part of the chamber which are equally spaced along the
circumference thereof and have their axes inclined in

the direction opposite to the location of the open end of

the explosion chamber at the same angle, the outlet
openings of the passages being preferably arranged
behind the outlet opening of the jet nozzle relative to
the open end of the explosion chamber.

This construction enables a more uniform and effi-
cient supply of pulverulent coating material to the inner
space of the explosion chamber accommodating the jet
nozzle, and also an inflow of powder from the batcher
due to reduced pressure provided by the nozzle. |

The amount of the distance from the axes of the outlet
openings of the passages of the walls of the terminal
part of the explosion chamber to the axis of the spark
plug may be selected within the range of about 15 to 60
times the inside diameter of the inner part of the explo-
sion chamber.

This feature enables the selection of optimum dimen-
sions of the explosion chamber and more accurate de-
termination of the point of admittance of pulverulent
coating material thereto with minimum distribution
thereof lengthwise of the exploston chamber, thereby
improving the economical effectiveness of the appara-
tus.

The amount of the distance from the axes of the outlet
openings of the passages of the walls of the terminal

part of the explosion chamber to the open end thereof

may be within the range of about 15 to 60 times the
inside diameter of the end portion.

The selection of the length of the terminal part of the
explosion chamber within the above range enables a
more complete utilization of the energy of combustion
products of a gaseous mixture, depending on the coat-

ing material, to accelerate and to move the particles of

pulverulent coating material, thereby obtaining more
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ties.

The walls of the terminal part of the e}cplosmn cham-
ber are preferably provided with a tapered portion
narrowing toward the open end of the explosion cham-
ber, and this portion is conjugated, by a cylindrical
portion and a portion with a reverse taper, with a cylin-
drical portion located adjacent to the open end of the
explosion chamber.

This construction enables a considerable increase in
the velocity of the stream of explosion products at the

outlet of the jet nozzle and the provision of an inflow of

the powder from the batches due to reduced pressure
provided by the nozzle.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will now be described with reference
to the accompanymg drawings, in which:

FIG. 1 is a schematic diagram showing a general
- view of a first embodiment of the apparatus for explo-
sive application of coatings according to the invention;

FIG. 2 is a longitudinal view, partly in section and
partly broken away, of area “A” in FIG. 1;

FIG. 3 is a schematic view, partly in section, of a
second embodiment of the apparatus for explosive ap-
plication of coatings according to the invention; and
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FIG. 4 is a cross sectional view taken along the line
IV—IV in FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

The apparatus for explosion application of coatings
comprises an explosion preparation chamber 1 (FIG. 1),
a chamber 2 for preparation of explosive mixture and a
batcher 3 for metering pulverulent coating material
which communicate therewith.

The explosion chamber 1 is made in the form of a
calibrated cylindrical tube closed at one end and accom-
modating a spark plug 4 mounted at the closed end. The
explosion chamber 1 communicates with the chamber 2
for preparation of explosive mixture via a protective
pipe 3, made as a coil, and a protective valve 6.

The batcher 3 for pulverulent coating material has a
housing 8 (FIG. 2) accommodating a mixing chamber 9
provided with a passage 11 connecting it to a hopper 10.

In the first embodiment (FIG. 1), the mixing chamber
9 of the batcher 3 of the apparatus for explosive applica-
tion of coatings is arranged coaxially with the explosion
chamber 1 and communicates therewith via an inlet
pipe 12 having one end thereof mounted within a
through axial hole of the closed end of the explosion
chamber 1.

A jet nozzle 13 (FIG. 2) is mounted coaxtally within
the mixing chamber 9 of the batcher 3 for positively
feeding pulverulent coating material “B” to the explo-
sion chamber 1.

A longitudinal passage 14 of the nozzle 13 communi-
cates with a source of compressed gas (not shown)
which is used for transporting the powder.

Walls 15 of the hopper 10 are arranged to define a
truncated cone converging downwards and are conju-
gated with a bottom 16 of the hopper. The hopper 101s
closed at the top by a cover 17 having an opening for
pouring the powder “B” into the hopper 10.

-~ According to the invention, a partition wall 18 is
mounted within the hopper 10 in equally spaced rela-
tion to the walls 15 thereof, the partition wall being
made of a gas-permeable material to define an annular
space 19 communicating with a source of compressed
gas.

In addition, the hopper 10 accommodates a pipe 20
coaxial therewith which is also made of a gas-permeable
material, the upper end of the pipe extending through
the opening of the cover 17 of the hopper 10 and com-
municating with the compressed gas source, and the
lower end of the pipe bearing against a conical projec-
tion 21 of the bottom 16 of the hopper 10 and having
through holes 22 equally spaced over the periphery of
the pipe 20 for passage of gas to the inner space of the
hopper 10. The axes of the holes 22 being inclined at the
same angle to the bottom 16 of the hopper 10.

- The gas-permeable material for making the partition
wall 18 and the pipe 20 may comprise a cermet compo-
sition or any other suitable material (such as felt, metal
network, coarse calico) having a void ratio sufficient for
free filtration of gas from the annular space 19 and inner
space of the pipe to the inner space of the hopper 16.

It is to be understood that the gas-permeable material
should not permit even the finest pulverulent coating
material “B” to pass from the inner space of the hopper
10. |

Filtration of gas into the inner space of the hopper 10
through the gas-permeable partition wall 18 and pipe 20
ensures elimination of self-compaction of powders, es-
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pecially very fine powders at the hopper walls during
operation of the apparatus and provides for an unob-
structed flow of the powder into the passage 11 of the
batcher 3.

The housing 8 of the batcher 3 is transversally split at
the portion corresponding to the connection of the

passage 11 to the hopper 10, the joint being formed by
flanges 23 and 24 interconnected by means of circum-

ferentially spaced screws 25.

A non-return valve is mounted in the passage 11 of
the housing 8 of the batcher 3 at the portion connected
to the hopper 10 for closing the passage 11 upon back
impact from the explosion chamber 1.

The non-return valve comprises a flexible diaphragm
26 clamped between the flanges 23 and 24 and having a
through hole 27 coaxial with the passage 11 which
establishes communication of the passage 11 with a
space below the bottom 16 of the hopper 10. The
hopper bottom 16 is provided with peripheral through
holes for passage of pulverulent coating material to the
passage 11. A conical projection 28 is provided on the
bottom 16 opposite the hole 27 of the diaphragm 26, and
this projection is used as a seat of the non-return valve
which closes the hole 27 of the diaphragm 26 upon
bending thereof at the moment of back impact.

A device for controlling the cross-sectional area of
the passage 11 is mounted within the passage 11 of the
housing 8 of the batcher 3.

The device comprises a flexible pipe 29, an adjusting
rod 30 and an electromagnetic valve 31 closing the
passage 11 which are arranged on either side of the pipe.

A batch of powder is adjusted by means of the adjust-
ing rod 30 which is mounted in a through threaded hole
of the housing 8 of the batcher 3 coaxially with a rod 32
of the electromagnetic valve 31 and is locked by means
of a nut 33.

By rotating the adjusting rod 30 the space between
the adjusting rod and the rod of the electromagnetic
valve 31 1s adjusted to vary the cross-sectional area of
the flexible pipe 29 along which the pulverulent caatmg
material “B” flows from the hopper 10 to the mixing
chamber 9 of the batcher 3.

The chamber 2 for preparation of explosive mixture

(FIG. 1) communicates, via electromagnetic valves 34,
35 and 36 mounted in inlet pipelines 37, 38 and 39, re-
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spectively, with sources of components of explosive

mixture (not shown). |

In this embodiment, the valve 34 connects the cham-
ber 2 of a source of an oxidizer (oxygen), the valve 35
connects the chamber to a source of a neutral gas (nitro-
gen), and the valve 36 is used for feeding fuel (acety-
lene). | |
In addition to the above-mentmned working mem-
bers, the apparatus comprises a high-voltage generator
40 feeding pulses to the spark plug 4 for ignition of the
explosive mixture. |

In the second embodiment of the apparatus for e:-:Lplo~
sive application of coatings shown in FIG. 3, the explo-
sion chamber 1 is made composite lengthwise and con-
sists of two telescopically interconnected parts 41 and
42 of which the terminal part 41 (the right-hand part in
FIG. 3) of the explosion chamber 1 is arranged outside
and partially encloses the second, inner part 42 with the
formation of an inner space 43 between both parts.

The second part 42 of the explosion chamber 1 termi-
nates in a jet nozzle 44 mounted within the space 43 and,
in addition, the spark plug 4 is mounted within the sec-
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ond part 42 adjacent to the closed end of the explosion
chamber 1. |

The zone of interconnection of the parts 41 and 42 of
the explosion chamber 1 is surrounded by an annular
casing 45 which defines, in combination with the termi-
nal part 41, a space 46 communicating with the inner
space 43 accommodating a jet nozzle 44 and with the
mixing chamber 9 of the batcher 3 (FIG. 2).

The space 46 of the casing 45 communicates with the
space 43 accommodating the jet nozzle 44 via passages
47 (FIGS. 3 and 4) provided in the walls of the terminal
part 41 of the explosion chamber 1 which are equally
spaced over the periphery thereof. Axes of the passages
47 are inclined in the direction opposite to the open end
48 (FIG. 3) of the explosion chamber 1 at the same
angle. It should be noted that the outlet openings of the
passages 47 terminating in the space 43 are located,
relative to the open end 48 of the explosion chamber,
behind the outlet opening 49 of the jet nozzle 44.

It has been experimentally proved that the amount of
the distance 1| from the axes of the outlet openings of
the passages 47 to the axis of the spark plug 4 should be
selected within a range of about 15 to 60 times the inside
diameter d, of the inner part 42 of the explosion cham-
ber 1. | |

The amount of the distance 17 from the axes of the
outlet openings of the passages 47 in the walls of the
terminal part 41 of the explosion chamber 1 to the open
end 48 thereof should be selected within a range of
about 15 to 60 times the inside diameter d; of the open
end 48.

The walls of the space 43 defined between the parts
41 and 42 of the explosion chamber 1 comprise a ta-
pered portion 50 narrowing toward the open end 48 of
the explosion chamber 1, and this tapered portion is
conjugated, by a cylindrical portion 51 and a portion 52
with reverse taper, with a cylindrical portion 33 located
adjacent to the open end 48 of the explosion chamber 1.

In order to ensure optimum conditions for operation
of the jet nozzle 44, the distance “h” (FIG. 3) from the
outlet opening 49 thereof to the inlet of the cylindrical
portion 52 of the terminal part 41 of the explosion cham-
ber 1 may be adjusted by displacing the inner part 42 of
the explosion chamber 1, together with the nozzle 44, in
the axial direction. | |

The first embodiment of the apparatus for explosive
appllcatmn of coatings (FIG. 1) functions in the follow-
ing manner. |

An electronic. contml unit 54 (FIG. 1) feeds pulses
(the direction of pulses is indicated by arrows in FIG. 1)
to the electromagnetic control valves 31, 34, 35, 36, 55
and 56, in accordance with a preset cyclogram. The
control unit 54 also feeds a signal to the high-voltage
pulse generator 40 which feeds a pulse to the spark plug
4 for ignition of the explosive mixture in the explosion
chamber 1.

During the entire operating cycle of the apparatus,
the valve 56 is open to provide for urging and feeding of
gas, via a pipeline 57, to the annular space 19 (FIG. 2) of
the hopper 10 and therefrom, via the filtering partition
wall 18 and the walls of the pipe 20, into the inner space
of the hopper 10 to loosen the pulverulent coating mate-
rial “B”’. The gas is then drained into the atmosphere via
a pipe 38 in the cover 17 of the hopper 10.

At the beginning, following the command from the
electronic control unit 34, the electromagnetic valves
34, 35 and 36 (for an oxidizer, neutral gas and fuel,
respectively) are open, and the valve 33 for neutral gas
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may take either of two positions (“open” or “closed”)
depending on what proportion of components should be
selected for the explosive mixture.

The valve 35 may be used for adjusting, over a wide
range, the temper_ature, pressure and velocity of the
detonation wave by.adding various batches of neutral
gas to the mixture, whereby required operating condi-
tions for various coating materials may be rapidly set-
up. | |
- Upon opening of the valves 34, 35 and 36, the oxi-
dizer, neutral gas and fuel are fed to the chamber 2
wherein they are mixed together to form a uniform
explosive mixture which passes through the non-return
valve 6 and the protectwe plpe S to fill the explosion
chamber 1. | S

The amount of the pulverulent coatmg material “B”
is determined by the batcher 3 which functions in the
following manner. |

Following the command from the control unit 54, the
valves 31 and 88 are concurrently open. Upon actuation
of the valve 31, the rod 32 thereof is retracted to open
the flexible pipe 29.

Under the action of the gas flow fed, via the valve 55,
into the passage 14 of the nozzle 13, reduced pressure is
established in the mixing chamber 9 of the batcher 3
and, as a result, the powder “B” flows in the chamber 9
from the flexible pipe 29 to which the powder is fed
from the hopper 10 through the holes in the bottom 16
- thereof and through the hole 27 of the diaphragm 26.

The transporting gas, together with the powder “B”
from the mixing chamber 9, is fed to the cylindrical
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portion §9 of the pipe 12 in which they are mixed to-

gether and, after passing through a diverging cone 60,
are admitted to the explosion chamber 1.

After the explosion chamber 1 is filled with the explo-
sive mixture and with the pulverulent coating material,
all valves are closed, and the control unit 54 feeds a
signal for opening of the valve 35 for neutral gas to
purge the chamber 2. Thereafter, a signal is fed to the
generator 40 which feeds a pulse to the spark plug for
initiation of the explosive mixture in the explosion
chamber 1.

As a result of the detonation of the explosive mixture
in the explosion chamber 1, there are established a high
pressure and temperature and an intensive release of
gaseous explosion products occurs which are strongly
compressed at the moment of detonation so as to consti-
- tute the physical agent whose conversion results in an
instantaneous transformation of potential energy of the
explosive mixture into kinetic energy of moving gases.
This energy 1s transmitted to the particles of the pulver-
ulent coating material suspended in the gas flow so that
they are heated, accelerated and expelled from the open
end of the explosion chamber 1 to form a coatmg on the
surface of a workpiece (not shown).

After the above-described process is completed, the
explosion chamber 1 is purged with neutral gas from the
same valve 35. Then the cycle may be repeated.

The operation of the second embodiment of the appa-
ratus for explosive application of coatings (FIG. 3)
differs from the operation of the first embodiment in the
following manner. |

After the neutral gas has expelled the residues of the
explosive mixture from the chamber 2 for preparation
of the explosive mixture, the explosive mixture is initi-
ated in the inner space of the inner part 42 of the explo-
sion chamber 1.
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-~ As aresult of the detonation of the explosive mixture,
a high-velocity flow of combustion products is formed
which precipitates at a high speed through the jet noz-
zle 44 to the space 43 wherein this flow provides a
reduced pressure at the outlet opening 49 of the nozzle
44, and this reduced pressure creates an inflow of pul-
verulent coating material from the batcher 3 into the
space 46 of the annular casing 45 and further, via the
passages 47, to the space 43. -

Therefore, the energy of the flow of explosmn prod-
ucts is utilized for creating the inflow and for transport-
ing pulverulent coating material to the explosion cham-
ber 1. In addition, since this flow is strongly turbulized
at the entrance of the cylindrical portion 51 of the ter-
minal part 41 of the explosion chamber 1, substantially
complete rmxmg of the powder and explosive mixture 1s
ensured.

Due to a peculiar character of the supersonic flow,
the flow of explosion products with suspended particles
of pulverulent coating material, having passed the por-
tion 52 with the inverse taper in the terminal part 41 of
the explosion chamber 1, acquires a still higher velocity
which, along with high temperature, is the most impor-
tant factor for the formation of coatings of uniform
composition with minimum void ratio, exhibiting a
strong bond with a workpiece and high performance
properties.

Both embodiments of the apparatus according to the
invention are highly reliable in operation and provide

complete safety of all assemblies and units which ena-
bles an improved efficiency in using pulverulent coating
materials.

When applying coatings of various materials, the
processing parameters should be varied, hence the per-
formance of the apparatus should be modified depend-
ing on properties of specific materials. The advantage of
the above-described apparatus according to the inven-
tion as compared with the conventional apparatus is the
simplicity and convenience of modification of perfor-
mance conditions which is accomplished by merely
turning knobs of respective switches at the control
board, so that no great skill 1s required for effecting
explosive application of coatings in accordance with a
preset cycle program. |

Both embodiments of the apparatus may be used
successfully for applying multilayer coatings of pulver-
ulents of various materials. With this aim in view the
casing may be provided with a number of inlet connec-
tions (not shown) coupled with batchers similar to those
described-above filled with pulverulents of various ma-
terials. By turning on said batchers in a certain sequence
it is possible to obtain multilayer coatings and the thick-
ness of layers in said coatings may be controlled by an
operator 1n accordance with a given technology di-
rectly from a control desk without stopping the appara-
tus.

What is claimed 1s:

1. An apparatus for the explosive application of coat-
ings comprising: a composite lengthwise explosion
chamber having telescopically interconnected terminal
and inner parts, said terminal part being arranged out-
side and partially enclosing said inner part, said inner
part accommodating at least one spark plug and termi-
nating in a jet nozzle, an inner space being defined be-
tween said terminal and inner parts, and the zone of
interconnection of said terminal and inner parts of said
explosion chamber being surrounded by an annular
casing which defines, with said terminal part, a space
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communicating with said inner space; a batcher for
metering pulverulent coating material; a preparation
chamber for preparation of an explosive mixture com-
municating. with said explosion chamber; a mixing
chamber of said batcher communicating with said ex-
plosion chamber; a jet nozzle mounted in said mixing
chamber for positively feeding the pulverulent coatlng
material to said explosion chamber; a hopper communi-
cating with said mixing chamber via a passage; a device
mounted in said passage for controlling the cross-sec-
tion area of said passage; a non-return valve mounted in
a portion of said passage connected to said hopper to
close the passage upon back impact of an explosion
wave from said explosion chamber; and a partition wall
of a gas-permeable material mounted within said hopper
in equally spaced relation to walls of said hopper to
define an annular space and communicating with a
source of compressed gas, said compressed gas passing
through said partition wall to prevent the pulverulent
coating material in said hopper from being self-com-
pacted.

2. An apparatus according to claim 1, wherein the
space of the casing communicates with the space of the
terminal part of the explosion chamber via passages
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made in the walls of the casing which are equally

spaced over the periphery of the terminal part and in-
clined in the direction opposite to the open end of the
explosion chamber at the same angle, the outlet open-
ings of the passages being located, relative to the open
end of the explosion chamber, behind the outlet opening
of the jet nozzle of the inner part.

3. An apparatus according to claim 2, wherein the
distance from the axes of the outlet openings of the
passages in the walls of the terminal part of the explo-
sion chamber to the axis of the spark plug 1s about 15 to

60 times the inside diameter of the inner part of the

explosion chamber.

4. An apparatus according to claim 2, wherein the
distance from the axes of the outlet passages in the walls
of the terminal part of the explosion chamber to the
open end of the explosion chamber is about 15 to 60
times the inside diameter of the open end portion.

5. An apparatus according to claim 1, wherein the
mixing chamber of the batcher communicates with the
explosion chamber, via an inlet pipe having one end
thereof mounted within a through axial hole made In

the closed end wall of the explosion chamber.
¥ k k%
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